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(54) Swash plate compressor 

(57) In the piston type variable displacement com- 
pressor of the present invention, in the crank chamber 
5 in which the crank mechanism is arranged, the outlet 
28A of the gas supply passage 28, for supplying refrig- 
erant from the discharge chamber 22, is open at an up- 
per position of the crank mechanism in the peripheral 



wall section of the housing. The control valve 29 is ar- 
ranged in the middle of the gas supply passage 28, so 
that a flow rate of the refrigerant supplied into the crank 
chamber 5 via the gas supply passage 28 can be ad- 
justed. Mist-like lubricant is mixed with the refrigerant. 
Therefore, even when the flow rate of the refrigerant is 
low, the crank chamber 5 can be excellently lubricated. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a piston type 
variable displacement compressor. For example, the 
present invention relates to a piston type variable dis- 
placement compressor having a characteristic lubrica- 
tion structure in its crank chamber. 

2. Description of the Related Art 

[0002] In general, a piston type variable displacement 
compressor includes: a drive shaft rotated by an exter- 
nal drive source; and a piston for sucking, compressing 
and discharging refrigerant according to a rotational mo- 
lion of the drive shaft. A rotational motion of the drive 
shaft is transformed into a reciprocating motion of the 
piston by a crank mechanism provided in a crank cham- 
ber. This crank mechanism functions as a variable dis- 
placement mechanism for changing a stroke of the pis- 
ton according to the inner pressure in the crank cham- 
ber. This crank mechanism is composed of a plurality of 
parts, and a large number of sliding sections, in which 
the parts slide on each other, are arranged in the crank 
mechanism. In order to operate the crank mechanism 
smoothly, it is necessary to ensure a smooth sliding mo- 
tion in each sliding section. In order to ensure the 
smooth sliding motion, there is commonly used a struc- 
ture in which lubricant is made into mist and this mist of 
lubricant is mixed in the refrigerant gas flowing in the 
compressor, so that the compressor can be lubricated 
by this mist of lubricant. An example of this structure is 
disclosed in Japanese Unexamined Patent Publication 
No. 10-299647, which will be described as follows. In a 
cylinder block arranged between a crank chamber and 
a region, the pressure of which is higher than that in the 
crank chamber, such as, for example, in a cylinder block 
arranged between a crank chamber and a discharge 
chamber, the pressure of which is higher than that in the 
crank chamber, there is provided a communicating pas- 
sage for communicating the crank chamber with the 
high pressure region. Further, there is provided a lubri- 
cant sucking passage for connecting this communicat- 
ing passage with an oil reservoir section in the crank 
chamber. The lubricant is sucked up by the pressure of 
the refrigerant gas, which passes through this commu- 
nicating passage from the high pressure region to the 
crank chamber, from the oil reservoir section via the lu- 
bricant sucking passage. The thus sucked lubricant is 
atomized in the crank chamber. In this structure, there 
is provided a hinge mechanism for changing an inclina- 
tion angle of a swash plate. This hinge mechanism is 
arranged on the opposite side to the cylinder block with 
respect to the swash plate. In this structure, the lubricant 
is atomized on the cylinder block side of the swash plate. 



2 

[0003] However, the above structure disclosed in the 
above unexamined patent publication has the following 
disadvantages. Since the communicating passage is 
formed in the cylinder block, it must be formed between 

5 the cylinder bores which are composed in the cylinder 
block. In this structure, the hinge mechanism is ar- 
ranged on the opposite side to the cylinder block with 
respect to the swash plate. Therefore, it is difficult for 
the lubricant, which has been atomized in the commu- 

10 nicating passage, to reach the hinge mechanism. Fur- 
ther, in this structure, an outlet for the refrigerant gas in 
the communicating passage is arranged at a position 
lower than the drive shaft. Therefore, it is very difficult 
to spread the lubricant all over the crank chamber. Es- 

15 pecially when a flow rate of the refrigerant gas passing 
in the communicating passage is low, the above disad- 
vantages become remarkable. 

SUMMARY OF THE INVENTION 

20 

[0004] It is an object of the present invention to pro- 
vide a piston type variable displacement compressor 
having a simple structure by which a piston chamber can 
be excellently lubricated in any operating condition. 

25 [0005] In order to solve the above problems, the 
present invention provides a piston type variable dis- 
placement compressor comprising: a crank chamber 
defined in a housing; and a crank mechanism, arranged 
in the crank chamber, for transforming a rotational mo- 

30 tion of a drive shaft into a reciprocating motion of a piston 
which sucks, compresses and discharges refrigerant 
and also for changing a stroke of the piston according 
to an inner pressure in the crank chamber, wherein an 
outlet of a gas supply passage for supplying the refrig- 

35 erant from a high pressure region into the crank cham- 
ber is open at an upper position of the crank mechanism 
in the crank chamber. 

[0006] Due to the above structure, the degree of free- 
dom in designing the arrangement of the outlet can be 

40 increased as compared with an arrangement in which 
the outlet is open to the cylinder block. Therefore, the 
above structure is very effective in the case where parts, 
which require complete lubrication, such as parts receiv- 
ing high intensity compressive reaction forces from the 
piston, are arranged separate from the cylinder block. 
When the above outlet is open at an upper position of 
the crank mechanism, the rnist-like lubricant mixed in 
the refrigerant easily spreads all over the crank cham- 
ber, so that the crank chamber can be excellently lubri- 

50 cated, especially, the crank mechanism can be effec- 
tively lubricated. For example, even when a flow rate of 
the refrigerant supplied into the crank chamber via the 
gas supply passage is low, a relatively large quantity of 
the lubricant can be supplied to the crank mechanism 

55 because the lubricant is supplied from an upper portion 
of the crank mechanism. Since the above effects can be 
provided by a simple structure in which the outlet is ar- 
ranged in the housing on the crank chamber side, it is 
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possible to expect a reduction in the manufacturing cost. 
[0007] In this connection, in the present invention, the 
upper portion of the crank mechanism is defined as a 
region on the upper side of the horizontal face passing 
through the drive shaft except for the crank mechanism. 
[0008] The present invention will be more fully under- 
stood with reference to the accompanying drawings and 
the preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

[0009] In the drawing: 

Fig. 1 is a cross-sectional view showing an outline 
of a piston type variable displacement compressor of an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] Referring to Fig. 1, an embodiment of the 
present invention will be explained below. In this embod- 
iment, the upper side of Fig. 1 is defined as upper, and 
the left of Fig. 1 is defined as front. 
[0011] As shown in Fig. 1 , a compressor C includes: 
a cylinder block 1; a front housing 2 joined to the front 
end of the cylinder block 1 ; and a rear housing 4 joined 
to the rear end of the cylinder block 1 via a valve forming 
body 3. These cylinder block 1 , front housing 2, valve 
forming body 3 and rear housing 4 are joined and fixed 
to each other by a plurality of through-bolts 1 0 (Only one 
through-bolt 10 is shown in Fig. 1 .), so that the housing 
of compressor C is completed. In a region surrounded 
by the cylinder block 1 and the front housing 2, there is 
defined a crank chamber 5. In the crank chamber 5, the 
drive shaft 6 is rotatably supported by a pair of radial 
bearings 8A, 8B which are respectively arranged in the 
front and the rear portion of the drive shaft 6. In an ac- 
commodation recess formed at the center of the cylinder 
block 1 , there are provided a spring 7 and a rear thrust 
bearing 9B. On the other hand, the lug plate 11 is fixed 
to the drive shaft 6 in the crank chamber 5 in such a 
manner that the lug plate 11 can be rotated integrally 
with the drive shaft 6. The front side thrust bearing 9A 
is arranged between the lug plate 11 and the inner wall 
face of the front housing 2. The drive shaft 6 and the lug 
plate 11, which are integrated with each other, are po- 
sitioned in the direction of thrust (the axial direction of 
the drive shaft) by the rear thrust bearing 9B, which is 
pushed to the front side by a spring 7, and the fro nt thrust 
bearing 9A. 

[001 2] The front end portion of the drive shaft 6 is con- 
nected with a vehicle engine E. which is an external 
drive source, via a power transmission PT The power 
transmission PT may be a clutch mechanism (for exam- 
ple, an electromagnetic clutch) by which power can be 
transmitted and/or shut off by electrically controlling the 
clutch mechanism from outside. Alternatively, the power 
transmission PT may be a clutchless mechanism (for 



example, a combination of a belt with a pulley) having 
no clutch mechanism, by which power can be transmit- 
ted at ail times, in this connection, in this embodiment, 
the clutchless type power transmission mechanism is 
5 adopted. 

[0013] As shown in Fig. 1, in the crank chamber 5, 
there is provided a swash plate 1 2 which is a cam plate. 
A through-hole is formed at the center of the swash plate 
12. The drive shaft 6 is arranged penetrating this 
10 through-hole formed atthe center of the swash plate 12. 
The swash plate 12 is connected with the lug plate 11 
and the drive shaft 6 via the hinge mechanism 13. The 
hinge mechanism 13 includes: two support arms 14 
(Only one support arm is shown in the drawing.) pro- 
fs truding from the rear face of the lug plate 11 ; and two 
guide pins 15 (Only one guide pin is shown in the draw- 
ing.) protruding from the front face of the swash plate 
12. Since the support arms 14 are connected with the 
guide pins 15 and Ihe drive shaft 6 comes into contact 
20 with the central insertion hole of the swash plate 1 2, the 
swash plate 12 can be simultaneously rotated with the 
lug plate 1 1 and the drive shaft 6, and further the swash 
plate 1 2 can be tilted with respect to the drive shaft 6 
while the swash plate 12 is being slid in the axial direc- 
ts tion of the drive shaft 6. 

[0014] Between the lug plate 1 1 and the swash plate 
1 2, there is provided an inclination angle reducing spring 
16 which is arranged round the drive shaft 6. This incli- 
nation angle reducing spring 16 pushes the swash plate 
30 12 in a direction so that the swash plate 12 can approach 
the cylinder block 1 , that is, the inclination angle can be 
reduced. Between a restriction ring 1 8, which is fixed to 
the drive shaft 6, and the swash plate 12, there is pro- 
vided a return spring 17 which is arranged around the 
35 drive shaft 6. When the swash plate 1 2 is tilted by a large 
angle as shown by a two-dotted chain line, this return 
spring 17 is only wound round the drive shaft 6 and has 
no influence on the swash plate and other members. 
However, when the swash plate 12 is tilted by a small 
^0 angle as shown by a solid line, this return spring 17 is 
compressed between the restriction ring 18 and the 
swash plate 12, and the swash plate 12 is pushed in a 
direction so that the swash plate 12 can be separated 
from the cylinder block 1, that is, the inclination angle 
is can be increased. In this connection, in this embodi- 
ment, the inclination angle of the swash plate 12 is de- 
fined as an angle formed between a virtual plane, which 
is perpendicularto the drive shaft 6, and the swash plate 
12. 

so [0015] In the cylinder block 1, there are provided a plu- 
rality of cylinder bores 1a (Only one cylinder bore is 
shown in the drawing.) which are arranged round the 
drive shaft 6. An end on the rear side of each cylinder 
bore 1a is closed by the valve forming body 3. In each 

55 cylinder bore 1 a, there is provided a single-headed type 
piston 20 capable of reciprocating. In each cylinder bore 
1a, there is provided a compression chamber, the vol- 
ume of which is changed according to the reciprocating 
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motion of the piston 20. The front end portion of each 
piston 20 is engaged with the outer peripheral portion of 
the swash plate 12 via a pair of shoes 19. Each piston 
20 is connected with the swash plate 1 2 via these shoes 
19. Due to the above structure, when the swash plate 
12 is simultaneously rotated with the drive shaft 6, the 
rotational motion of the swash plate 12 is converted into 
the reciprocating linear motion of the piston 20, the 
stroke of which corresponds to the inclination angle of 
the swash plate 12. 

[0016] In this connection, a crank mechanism is com- 
posed in which the front side thrust bearing 9A, lug plate 
11, swash plate 12, support arm 14, guide pin 15 and 
shoes 1 9 convert the rotational motion of the drive shaft 
6 into the reciprocating motion of the piston 20 and at 
the same time the stroke of the piston 20 is changed. 
[001 7] Between the valve forming body 3 and the rear 
housing 4, there are provided a suction chamber 21 
which is a low pressure region localed al the central re- 
gion, and a discharge chamber 22 which is a high pres- 
sure region surrounding the suction chamber 21. The 
valve forming body 3 is composed of a suction valve 
forming plate, port forming plate, discharge valve form- 
ing plate and retainer forming plate which are put on 
each other. In this valve forming body 3, corresponding 
to each cylinder bore 1a, there are provided a suction 
port 23, suction valve 24 for opening and closing the 
suction port 23, discharge port 25 and discharge valve 
26 for opening and closing the discharge port 25. The 
suction chamber 21 and each cylinder bore 1 a are com- 
municated with each other via the suction port 23. Each 
cylinderbore 1 a and the discharge chamber 22 are com- 
municated with each other via the discharge port 25. 
[0018] The suction chamber 21 and the crank cham- 
ber 5 are connected with each other by the gas extrac- 
tion passage 27 formed so that the cylinder block 1 and 
the valve forming body 3 can be penetrated by the gas 
extraction passage 27. The discharge chamber 22 and 
crank chamber 5 are connected with each other by the 
gas supply passage 28. In the middle of the gas supply 
passage 28, there is provided a control valve 29. The 
gas supply passage 28 is formed in the peripheral wall 
section of the housing. The outlet 28A, which is an open- 
ing on the crank chamber 5 side, is open to an upper 
portion of the crank mechanism in the above peripheral 
wall section. 

[0019] The control valve 29 adjusts the degree of 
opening of the gas supply passage 28 according to a 
signal sent from a control computer not shown in the 
drawing. When the degree of opening of the gas supply 
passage 28 is adjusted, a quantity of high pressure gas 
introduced into the crank chamber 5 via the gas supply 
passage 28 and a quantity of gas introduced out from 
the crank chamber 5 via the gas extraction passage 27 
are controlled so that both the quantities can be appro- 
priately balanced. In this way, crank pressure Pc (inner 
pressure in the crank chamber) can be determined. Ac- 
cording to a change in crank chamber pressure Pc, a 



difference between crank pressure Pc via the piston 20 
and the inner pressure in the cylinder bore 1a is 
changed, so that an inclination angle of the swash plate 
12 is changed. As a result, the stroke of the piston 20 
5 can be changed, that is, the discharge capacity can be 
changed. 

[0020] The suction chamber 21 and the discharge 
chamber 22 are connected with each other by the ex- 
ternal refrigerant circuit 30. The external refrigerant cir- 
10 curt 30 includes a condenser 31 , expansion valve 32 and 
evaporator 33. 

The external refrigerant circuit 30 and the compressor 
C compose a refrigerating circuit of the vehicle air-con- 
ditioner. 

15 [0021] In this connection, the mist-like lubricant is 
mixed in the refrigerant gas flowing in the compressor 
C. Sliding portions of the movable parts provided in the 
compressor C can be lubricated by this mist-like lubri- 
cant. 

20 [0022] Next, an action of the compressor composed 
as described above will be explained below. 
[0023] When power is supplied from the vehicle en- 
gine E to the drive shaft 6 via the power transmission 
mechanism PT, the swash plate 12 is rotated together 

25 with the drive shaft 6. According to the rotation of the 
swash plate 12, each piston 20 is reciprocated by a 
stroke corresponding to the inclination angle of the 
swash plate 1 2, so that the refrigerant can be repeatedly 
sucked, compressed and discharged in each cylinder 

30 bore 1 a in this order. The refrigerant gas supplied from 
the external refrigerant circuit 30 into the suction cham- 
ber 21 is sucked into the cylinder bore 1 a via the suction 
port 23 and compressed by the piston 20 when the pis- 
ton 20 is moved. After that, the refrigerant gas is dis- 

35 charged into the discharge chamber 22 via the dis- 
charge port 25, so that it is sent out into the external 
refrigerant circuit 30. 

[0024] in the case where the cooling load is heavy, 
the control valve 29 is adjusted so that the degree of 

40 opening of the gas supply passage 28 can be de- 
creased. Due to the foregoing, a quantity of high pres- 
sure refrigerant gas supplied from the discharge cham- 
ber 22 into the crank chamber 5 via the gas supply pas- 
sage 28 is decreased. Therefore, the pressure in the 

45 crank chamber 5 is reduced, and the inclination angle 
of the swash plate 12 is increased. Accordingly, the dis- 
charge capacity of compressor C can be increased. 
When the gas supply passage 28 is completely closed, 
the pressure in the crank chamber 5 is greatly reduced, 

50 and the inclination angle of the swash plate 12 is in- 
creased to the maximum. Accordingly, the discharge ca- 
pacity of the compressor C becomes maximum. 
[0025] On the contrary, in the case where the cooling 
load is light, the control valve 29 is adjusted so that the 

55 degree of opening of the gas supply passage 28 can be 
increased. Due to the foregoing, the pressure in the 
crank chamber 5 is raised, and the inclination angle of 
the swash plate 12 is decreased. Accordingly, the dis- 
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charge capacity of the compressor C is reduced. When 
the gas supply passage 28 is completely opened, the 
pressure In the crank chamber 5 is greatly raised, and 
the inclination angle of the swash plate 12 is decreased 
to the minimum. Accordingly, the discharge capacity of 
the compressor C becomes minimum. 
[0026] The refrigerant gas sent from the gas supply 
passage 28 is supplied to the crank chamber 5 from an 
upper portion of the crank mechanism via the outlet 28A. 
At this time, mist-like lubricant mixed in the refrigerant 
gas is also supplied from the outlet 28A into the crank 
chamber 5. Therefore, the crank mechanism is mainly 
lubricated, and also sliding portions of the movable parts 
in the crank chamber 5 and sliding portions of the mov- 
able parts on the cylinder block 1 side are lubricated. 
[0027] According to this embodiment, the following ef- 
fects can be provided. 

[0028] (1 ) The gas supply passage 28 including the 
outlel 28A is arranged in the peripheral wall section of 
the compressor housing. Due to the foregoing, the de- 
gree of freedom of the arrangement of the outlet 28A 
can be enhanced. For example, compared with a case 
in which the gas supply passage 28 is formed so that it 
can penetrate the cylinder block land the valve forming 
body 3 and in which the outlet 28A is arranged so that 
it can be opened to the cylinder block 1 , it becomes easy 
to arrange that the outlet 28A can be opened to the op- 
posite side to the cylinder block 1 with respect to the 
swash plate 12. A reaction force given to the piston 20 
in the case of compression mainly acts in a direction so 
that the crank mechanism and the drive shaft 6 can be 
pushed to the front side of the compressor C . Therefore, 
the front side thrust bearing 9A and the hinge mecha- 
nism 1 3 mainly receive the reaction force. For the above 
reasons, in order to smoothly operate those parts and 
the mechanism and in order to extend the life of those 
parts and the mechanism, it becomes necessary to suf- 
ficiently lubricate the sliding portions. Since the outlet 
28A is arranged in the peripheral wall section of the com- 
pressor housing, it becomes possible to arrange the out- 
let 28A at a position where the front side thrust bearing 
9A and the hinge mechanism 1 3, which are arranged on 
the opposite side to the cylinder block 1 with respect to 
the swash plate 12, can be effectively lubricated. As a 
result, the compressor C can be smoothly operated and 
the life of the compressor C can be extended. Since the 
above effect can be provided by the simple structure in 
which the outlet 28A is arranged in the peripheral wall 
section of the compressor housing, it is possible to ex- 
pect that the manufacturing cost can be reduced. 
[0029] (2) The outlet 28A is open to an upper portion 
of the crank mechanism in the peripheral wail section of 
the housing of the compressor C. Due to the above 
structure, the mist-like lubricant can be easily spread all 
over the crank chamber 5. Accordingly, the crank cham- 
ber 5 can be excellently lubricated. Especially, the crank 
mechanism can be effectively lubricated. For example, 
even when a quantity of the refrigerant supplied to the 



crank chamber 5 via the gas supply passage 28 is small, 
a quantity of the lubricant supplied to the crank mecha- 
nism can be relatively Increased because the lubricant 
is supplied from the upper portion of the crank mecha- 
5 nism. 

[0030] In this connection, a state in which a quantity 
of the refrigerant supplied to the crank case 5 via the 
gas supply passage 28 is small is caused not only by a 
case in which the degree of opening of the gas supply 
10 passage 28 is adjusted to be small by the control valve 
29 but also by a case in which a small inclination angle 
of the swash plate 12 (a small discharge capacity) is 
kept over a long period of time. The reason is described 
as follows. When operation is continued over a long pe- 
*s riod of time under the condition that the discharge ca- 
pacity is small, the inner pressure in the discharge 
chamber 22 is gradually lowered, so that a difference 
between the inner pressure in the discharge chamber 
22 and crank chamber pressure Pc becomes small. 
20 Compared with a case in which the degree of opening 
of the gas supply passage 28 is adjusted to be small by 
the control valve 29, this state in which the discharge 
capacity is small is kept over a long period of time such 
as a period in which no operation is conducted in winter. 
Therefore, in a state in which the discharge capacity is 
small, a great advantage can be provided by the en- 
hancement of the lubrication efficiency. 
[0031] (3) The control valve 29 is provided in the gas 
supply passage 28. Due to the foregoing, the gas supply 
passage 28 can be also used as a pressure adjusting 
hole for adjusting the inner pressure in the crank cham- 
ber 5 by the control valve 29. Accordingly, it becomes 
unnecessary to form the pressure adjusting hole differ- 
ently from the gas supply passage 28. Accordingly, the 
structure can be made simple. 

[0032] It should be noted that the present invention is 
not limited to the above specific embodiment. For ex- 
ample, the following embodiment may be adopted. 
[0033] The compressor C may be of a type in which 
a wobble plate and a drive shaft 6 are not integrally ro- 
tated, for example, the compressor C may be of the wob- 
ble type. 

[0034] Instead of arranging the control valve 29 in the 
gas supply passage 28, the control valve may be ar- 
ranged in the gas extraction passage 27. According to 
this arrangement, when the control valve adjusts the de- 
gree of opening of the gas extraction passage 27, a 
quantity of the refrigerant introduced out from the crank 
chamber 5 via the gas extraction passage 27 and a 
quantity of refrigerant introduced in via the gas supply 
passage 28 are controlled so that they can be balanced. 
In this way, the crank chamber pressure Pc can be 
changed. 

[0035] The type of control may not be an external con- 
trol type in which the degree of opening of the control 
valve 29 is adjusted by the control conducted from the 
outside, but the type of control may be an internal control 
type in which the degree of opening of the control valve 
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29 is adjusted by the independent control-of the control 
valve itself. However, in the clutchless type compressor 
described in the above embodiment, it is preferable to 
use the control valve 29 of the external control type. 
[0036] The piston type variable displacement com- 
pressor of the present invention may be any of the com- 
pressor in which the swash plate and the drive shaft are 
integrally rotated and the compressor in which the 
swash plate and the drive shaft are not integrally rotated. 
In this case, in any of the piston type variable displace- 
ment compressors, the crank chamber can beexcellent- 
ly lubricated by a simple structure in any operating con- 
dition. 

[0037] Further, the aforementioned outlet 28A may be 
formed toward the thrust bearing for supporting the 
crank mechanism in the axial direction of the drive shaft 
and/or the hinge mechanism for changing a stroke of 
the piston. In this case, the thrust bearing and the hinge 
mechanism can be effectively lubricated. 
[0038] Further, in the piston type variable displace- 
ment compressor of the present invention, a gas extrac- 
tion passage for introducing the refrigerant from the 
crank chamber into the low pressure region may be pro- 
vided, and a control valve for changing a quantity of the 
refrigerant introduced from the crank chamber into the 
low pressure region may be provided in this gas extrac- 
tion passage. In this case, the gas extraction passage 
can be also used as a pressure adjusting hole for ad- 
justing the inner pressure in the crank chamber by the 
control valve. 

[0039] As described above in detail, in the piston type 
variable displacement compressor according to the 
present invention, it is possible to lubricate the crank 
chamber by a simple structure in any operating condi- 
tion. 

[0040] While the invention has been described by ref- 
erence to specific embodiments chosen for purposes of 
illustration, it should be apparent that numerous modifi- 
cations could be made thereto by those skilled in the art 
without departing from the basic concept and scope of 
the invention. 



10 

- -the crank chamber is open at an upper position 

of the crank mechanism in the crank chamber. 

2. A piston type variable displacement compressor ac- 
5 cording to claim 1 , wherein a control valve for con- 
trolling a quantity of the refrigerant supplied from the 
gas supply passage into the crank chamber is ar- 
ranged in the gas supply passage. 

10 3. A piston type variable displacement compressor ac- 
cording to claim 1 , wherein the piston type variable 
displacement compressor is of the type in which a 
swash plate and the drive shaft are integrated and 
rotated with each other. 

15 

4. A piston type variable displacement compressor ac- 
cording to claim 1 , wherein the piston type variable 
displacement compressor is of the type in which a 
swash plate and the drive shaft are rotated, but not 
integrated, with each other. 

A piston type variable displacement compressor ac- 
cording to claim 1, wherein the outlet is formed to- 
ward a thrust bearing for supporting the crank 
mechanism in the direction of the drive shaft and/or 
a hinge mechanism for changing the stroke of the 
piston. 

A piston type variable displacement compressor ac- 
cording to claim 1 , wherein a gas extraction pas- 
sage for introducing the refrigerant from the crank 
chamber into a low pressure region is provided, and 
a control valve for controlling a quantity of the re- 
frigerant introduced from the crank chamber into the 
low pressure region is arranged in the gas extrac- 
tion passage. 



20 

5. 

25 

6. 

30 
35 



Claims 

45 

1. A piston type variable displacement compressor 
comprising: 

a crank chamber defined in a housing; and 
a crank mechanism, arranged in the crank so 
chamber, for transforming a rotational motion 
of a drive shaft into a reciprocating motion of a 
piston which sucks, compresses and discharg- 
es refrigerant and also for changing a stroke of 
the piston according to inner pressure in the 55 
crank chamber, wherein 
an outlet of a gas supply passage for supplying 
the refrigerant from a high pressure region into 
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(54) Swash plate compressor 



(57) In the piston type variable displacement com- 
pressor of the present invention, in the crank chamber 
5 in which the crank mechanism is arranged, the outlet 
28A of the gas supply passage 28, for supplying refrig- 
erant from the discharge chamber 22, is open at an up- 
per position of the crank mechanism in the peripheral 



wall section of the housing. The control valve 29 is ar- 
ranged in the middle of the gas supply passage 28, so 
that a flow rate of the refrigerant supplied into the crank 
chamber 5 via the gas supply passage 28 can be ad- 
justed. MisMike lubricant is mixed with the refrigerant. 
Therefore, even when the flow rate of the refrigerant is 
low, the crank chamber 5 can be excellently lubricated. 
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